In this study, using type CEM I 42.5 R Portland cement, limestone powder, polypropylene fibers and super plasticizer, additive foam concrete specimens were produced. 28 days compressive strengths, dry densities, ultrasonic pulse velocities and thermal conductivity coefficient of these samples were determined. Analysing test results, it was noticed that there underlies a strong relationship between ultrasonic pulse velocity and thermal conductivity coefficient in the foam concrete. It is possible to estimate thermal conductivity by ultrasonic pulse velocity method, easy and credible method.
Introduction
Foam concrete is a type of lightweight concrete [1] . It can be obtained by mixing the foam formed by the foaming agent with a mixture consisting of cement, water and aggregate. It contains independent closed pores with a volumetric ratio of 75%-80% within its body [2] . It has an excellent resistance to water and frost. Foam concrete is an environmentally friendly building and insulation material that provides heat and impact sound insulation with its lightweight and non-harmful structure to human health [3] . Foam concrete provides heat, sound and water insulation. Foamed concrete mixture may be poured or pumped into moulds, or directly into structural elements. Ultrasonic pulse velocity, which is the most commonly used non-destructive test method, depends on aggregate characteristics, hydration rate, water-cement ratio and age of the concrete, therefore all parameters affecting the compressive strength [4] . Therefore, ultrasonic pulse velocity (UPV) method is used to determine quality of the concrete for a long time [5, 6] .
Material and methods
The primary aim of this study is to determine the production of foam concrete within a density of 300-1400 kg/m 3 by mixing cement, limestone powder, polypropylene fiber, super plasticizer (SP) and proteinbased foaming agent (see Table I ) as well as the relationship between physical and mechanical properties of this foam concrete and its ultrasonic pulse velocity. * corresponding author; e-mail: seref@tef.sdu.edu.tr Firstly, the mixtures were prepared by mixing cement, limestone powder, fibers, water and super plasticizer. Foam with a density of 80 g/L in average was added to the mixtures until theoretical fresh density value calculated was reached according to the mix designs. The compressive strength and splitting tensile strength of airdried specimens were determined. The productions and experiments of all specimens were conducted in Natural and Industrial Building Materials Application and Research Centre of Suleyman Demirel University. The standards used in the experiments were given in Table II. (469) 
Results and discussion
The tests of compressive strength, splitting tensile strength and UPV were applied on foam concrete specimens, after 28 day curing period. Compressive strength (f c ), splitting tensile strength (f ct ), ultrasonic pulse velocities (V p ), thermal conductivity coefficient of foam concrete samples were determined according to arithmetic mean of three measurement results for each density set; the results depending on ρ gk of specimens were given in Table III . In foam concrete specimens, the change of actual dry density depending on UPV was given in Fig. 1 , the thermal conductivity coefficient depending on UPV was given in Fig. 2 . 
Conclusion
As a result of the study, the relationships regarding the estimations of dry density, compressive strength and thermal conductivity coefficient values depending on UPV values were proposed for foam concretes with fine limestone aggregate, the cement dosage of 300 kg/m 3 and water/solid ratio of 0.30. It was observed that there is a strong relationship between UPV -dry density, UPVcompressive strength and UPV -thermal conductivity coefficient in the foam concrete. For the foam concrete samples produced in this study:
-Dry densities changed between 350 and 1500 kg/m 3 ; -Compressive strengths ranged between 1 and 11 MPa; -Thermal conductivity coefficients were between 90 and 500 mW/mK;
-UPV values changed between 1500 and 2320 m/s. In foam concretes, since it is required a long time to obtain test results of dry density, compressive strength and thermal conductivity, it is possible to estimate density, compressive strength and thermal conductivity by UPV method, which is a non-destructive, easy and confidential method.
